Replication of endothelial cells and smooth muscle cells induced in vivo by hypercholesterolaemia and materials released from platelet-rich white thrombus.
Endothelial cell injury is considered to be the primary event in atherogenesis. In this study, we investigated the effects of hypercholesterolaemia, and substances released from platelet-rich thrombi, individually and together on endothelial cells and the wall of the rabbit in vivo. We divided 24 rabbits into four groups: I was a control group on a normal diet; II was a tubing group on a normal diet, in which polyethylene tubing was inserted into the ascending aorta; III was a group being fed a cholesterol diet; and IV was a combined group being fed a cholesterol diet with polyethylene tubing in the ascending aorta. Segments from the descending thoracic and abdominal aortas which were not injured directly by tubing were examined morphologically and for [3H] thymidine incorporation into endothelial cells and smooth muscle cells. The descending aortas of groups II, III, and IV showed various degrees of endothelial cell damage. [3H]Thymidine incorporation into endothelial cells and aortic wall was increased in groups II, III, and IV (most in group IV) as compared with group I. These data indicate that hypercholesterolaemia and substances released from activated platelets and/or white mural thrombi can cause endothelial damage which may result in endothelial and smooth muscle cell proliferation. In addition, a combination of these two factors showed an additive effect on the endothelial injury and regeneration in vivo.